• Disagreements on wood measurement and payment delays were the most important economic risks.
Introduction
Dozens of Finnish wood harvesting contractors have been operating in Russia since the 1990s. Even though many of the contractors have ended operations in Russia due to numerous challenges, a number of them continue and new entrepreneurs are still interested in contracting in Russia. A special training program was even organised during 2013-2014 to enhance the business opportunities of Finnish wood harvesting companies in Russia (WOPE 2015) , and a study was conducted to collect the necessary information on business security for the training (Karvinen et al. 2014) .
Every company faces factors that make it uncertain whether and when its objectives will be achieved, and the effect of this uncertainty on the objectives is "risk" (International Organization for Standardization 2009). Russia is a challenging business environment and risks are present in all kind of activities. Therefore, risk management should be an essential part of any operation.
In general, the most significant internal risks of machine contractors in Finland are related to personnel, machines, and materials (Nippala and Sauni 2004b) . Some risks may also be involved in management, agreements, business activity and production (Nippala and Sauni 2004b) . External risks are related to customers, subcontractors, the labour force, technology, markets, the public sector, and interest groups (Nippala and Sauni 2004b) . Finnish wood harvesting contractors are typically small companies with three to six employees in addition to the entrepreneur (Rieppo 2010) . The importance of professional employees is very high, which increases the risk involved in changes of personnel. For example, the skills of a harvester operator have a considerable impact on a company's result and the difference between operators in work productivity can reach 40 per cent (Väätäinen et al. 2005) . If the entrepreneur gets ill, in the worst case the company will be closed down (Mäkinen 1988) . The ability to develop a business model and adapt to the changing business environment are characteristics for a successful wood harvesting contractor (Soirinsuo and Mäkinen 2009 ). Knowledge of economics and management skills are needed to a greater extent for successful business and retaining skilled personnel (Rummukainen et al. 2014) . Rieppo (2010) finds that small entrepreneurs have good skills in their core business, but business knowledge is often inadequate in marketing, accounting, and administration. In this context, inadequate business skills are a weakness that poses risks to wood harvesting contractors.
The main part of wood harvesting is carried out in winter time and therefore seasonality notably affects the work of the wood harvesting contractor. As Väätäinen et al. (2008) state, changing amounts of harvesting work and unexpected downtime create uncertainty for a profitable business in Finland. The lack of suitable stands for harvesting is causing problems in operative management and increases downtime, and due to the seasonality machinery is not in full use and the work contracts of employees are suspended (Väätäinen et al. 2008) . These factors of uncertainty lead to business and personnel risks. High capital expenditure and low solidity cause problems for small companies when adapting to seasonal variations (Penttinen et al. 2011) . The wood harvesting contractor often has one or two permanent clients, i.e. dependency on the client is strong (Mäkinen 2002) . As a result, the negotiation power of the contractor is weaker and the risk related to contracts increases.
In Russia the state owns the forests and leases them for wood harvesting for 10-49 years (Forest Code of the Russian Federation 2006). Traditionally, wood harvesting in Russia is the least profitable branch of the forest sector and wood harvesting companies face several problems (Karvinen et al. 2011; State Council of the Russian Federation 2013) . In Russia the seasonality of wood harvesting is emphasised, as wood harvesting is concentrated in the winter months due to a lack of year-round forest roads (Goltsev et al. 2011; Suhanov 2014) . The low-quality and sparse forest road network is a risk to wood harvesting contractors, as in the worst case scenario harvesting areas are unreachable or forest machines are left in the forest during frost heave periods (Shegelman and Lukashevich 2011) .
According to Gerasimov and Karjalainen (2008) , the weaknesses and threats associated with wood harvesting in Russia for a foreign company are, in addition to the poor infrastructure, for example a poor knowledge about wood resources, the low productivity of the labour, a high risk of accidents, a lack of qualified workers, corruption, and unsound business practices. The Russian studies indicate that the political risk is emphasised in the Russian forest sector, as state regulation and the political situation have a strong effect on this branch of industry (Golovko and Oganezova 2013; Katkova 2013) . The heavy bureaucracy and non-transparent procedures of the authorities increase the possibility of corruption (Katkova 2012) . Along with the road infrastructure and the functioning of the authorities, risks for Russian wood harvesting companies include forest damage, changes of export regulations, increased costs, the quality of forest resources, unfavourable weather conditions, a lack of qualified labour, and work safety (Golovko and Oganezova 2013; Katkova 2012; Kislenok 2008) . However, no information is available on risks and risk management in wood harvesting in Russia from a foreign company's or wood harvesting contractor's perspective.
The purpose of this study was to identify the most significant risks for Finnish wood harvesting contractors working in Russia and to put them into perspective relative to work in Finland. The International Standard ISO 31000 for risk management (International Organisation for Standardization 2009), as well as the existing risk management guidelines tailored specially for Finnish machine contractors were used as guidance in the process. The consequences and probability of identified risks were assessed and risks evaluated in the framework of a hypothetical company. Furthermore, possible measures for risk treatment were described. The purpose was to produce information that can be useful for planning risk management process, and in particular for risk identification in the Finnish wood harvesting companies carrying out operations in Russia. The work was focused on the Russian business environment, while the general risks of machine contractors were not considered.
Materials and methods

Target group
The study's target group consists of 40 Finnish wood harvesting contractors working in Russia. In Finland there are no relevant statistics available, and therefore statistics of the Russian Federation Customs were used to estimate the number of enterprises. It can be assumed that at the beginning of the contracting in Russia, machines were exported temporarily. During 2005-2007 forest machines were imported temporarily to Russia by 40 companies, excluding machine manufacturers and their dealers (Karvinen et al. 2014) . The temporary export of forest machines ended by 2009 (Jutila et al. 2014; Karvinen et al. 2014) . It is not possible to determine the number of wood harvesting contractors in the permanent export statistics, and for this reason the estimated number is the most reliable information available.
Risk identification
Risk identification was carried out by expert evaluation as evidence-based methods were not usable due to a lack of systematically collected data or checklists from earlier risk analysis. The team of experts consisted of three wood harvesting entrepreneurs and one wood procurement specialist, each with 20 years of experience in wood harvesting in Russia. Brainstorming was used as a supporting technique. Risks were recorded in lists according to themes using keywords as guidelines. Lists were circulated among the experts as long as new risks were noted, after which the theme was changed. Keyword lists were compiled according to the risk map of the machine contractor (Nippala and Sauni 2004a) , taking into account the special characteristics of the Russian business environment (Table 1) .
To improve risk recognition an open question was included in a questionnaire concerning the operation models of Finnish wood harvesting contractors in Russia realised as a part of a thesis (Jurvanen 2015) . Ten experienced forest machine contractors participated in the questionnaire. Respondents were asked to identify the most significant risks in contracting in Russia and to evaluate the probability and consequences of each risk. In addition, they assessed the significance of the risks identified by the expert team. The results were utilised in selecting risks for further processing.
Risk analysis
Risk analysis was realised in a working group that consisted of the two wood harvesting entrepreneurs participating in the risk identification team and an operational manager of a foreign wood harvesting company working in Russia. To ensure open discourse, the risk analysis was conducted for a hypothetical company. If a real company had been used, issues related to confidentiality and business secrets could have led to skewed results. The imaginary enterprise is registered in Russia and has over 10 years' experience contracting in Russia. The company has 6-8 machines and the machinery is 5-10 years old, i.e. the share of liabilities is low. The annual amount of wood harvested is 250 000-300 000 m³. Risks were analysed for the last five years. The consequence/probability matrix (risk matrix) was used as a tool for risk analysis. The risk matrix combines qualitative ratings of consequence and probability to produce a risk rating (International Electrotechnical Commission 2009). The matrix was also used to select the most significant risk among those identified for detailed evaluation. Probability was defined with a fivepoint numerical scale (Table 2) , and consequences with a six-point numerical scale separately for economic losses, work interruptions, and personal injuries (Table 3) .
Scales of probability and consequence were adjusted to the context during the first expert meeting. The most severe personal injury was defined based on a real incident experienced by the team members. The highest rate of economic loss was adjusted to the average turnover of a wood harvesting enterprise in Finland, i.e. 300 000 euros (Rieppo 2010). The economic loss was evaluated on an annual basis. Work interruption was assessed in time, as it would have been difficult to unambiguously estimate the impact of interruption to turnover.
Risk levels 1-5 in the risk matrix were defined according to the risk management guide for machine contractors (Koneyrityksen riskienhallinta 2007): 1) Trivial risk; 2) Minor risk; 3) Moderate risk; 4) Serious risk; and 5) Extreme risk. The risk level of each matrix cell can be adjusted by weighting consequences or probability, or it can be symmetric (International Electrotechnical Commission 2009). As the target group of the study mainly consists of small companies with a low risk-bearing capacity, emphasis was put on consequences (Table 4) . Risk levels were defined separately for economic losses, work interruptions, and personal injuries to avoid problems in weighting risks. When using one consequence class it is necessary to equalise personal injuries, money, and time, and it was not seen as reasonable in this study. II  III  IV  V  V  V  4  Likely  II  III  III  IV  V  V  3  Possible  I  II  III  IV  IV  V  2  Unlikely  I  II  III  III  IV  V  1  Remote  I  I  II  III  IV  IV 
Risk evaluation and treatment
The meaning of risk was also evaluated according to the risk management guide of a machine contractor (Table 5) . Relevant preventative measures were recorded for risk treatment, i.e. removing sources of risks and changing the probability of occurrence or consequences. Contract risk was assessed as extreme by the expert group, and it was selected for more detailed study. Fault tree analysis was used as a method of recognising and analysing sources of risk. A fault tree can be used qualitatively to identify causes and pathways that lead to a failure, i.e. a so-called top event (International Electrotechnical Commission 2009).
Results
Identified risks
The expert team and respondents of the questionnaire "Finnish wood harvesting contractor in Russia" identified approximately 30 risks present in working in Russia (Table 6 ). The list covers the risks estimated as moderate, serious, or extreme by over half of the questionnaire respondents. The estimation of a risk's importance was only approximate, as response alternatives only provided a risk level without the unambiguous explanation of terms and scoring. Therefore, the results were only used to screen out less significant risks among those identified in the expert meeting.
Probability and consequences of identified risks
The probability and consequences were estimated for the identified risks. Business risks were very likely to happen, i.e. there were breaches of contract more than once a year. Differences in measured wood volumes could cause, for example, an economic loss of up to 300 000 euros for a company. Delays of payments could cause tens of thousands of euros in losses, if the claims are compared to the costs of loans. A limited number of clients and their large size lead to business risk when new contracts are concluded, which was usually once every five years. The contractor's negotiation power is weaker than that of a big client, and thus rates can be unfavourable for the contractor and reduce profitability. For example, the rate for one cubic meter can be one euro less, and consequently the economic loss reaches 300 000 euros over the course of a year. Dependency on one client could possibly lead to over 50 000 euros economic loss and interruption of work for months, if the client meets difficulties and contractor needs to substitute this with a new client. Spare parts and service caused a risk that was likely to happen for the example company. More than once a year needed spare parts were not available, and once a year machinery repairing services were delivered with too long delay. However, economic losses were small, amounting to a couple of thousand euros, and work interruptions lasted less than a week. Thefts of spare parts and supplies were repeated several times per year and caused thousands of euros in losses. An annually occurring risk related to production and operative planning was the lack of suitable stands for harvesting. Machinery is expected to be in full utilisation, but the client's operation may lead to work interruptions. In these cases, economic losses were from five to ten thousand euros annually, and interruptions lasted less than a week. Fires were an unlikely risk, but they could have serious consequences and even lead to death if they happened in site huts. Fires in machinery could bring economic losses equal to up to 100 000 euros.
Risks related to personnel and cultural differences were common for the studied company. More than once a year the inadequate professional skills of workers caused damage to machinery; the losses could be in the tens of thousands of euros and mean work interruptions for over a month. It is very likely that the different mindset of the workers made supervision difficult, although the losses caused by this were minor. Instead, decreasing work motivation could bring tens of thousands of euros in losses annually. In addition, it was very likely that alcohol was used during working hours, causing small losses in the produced wood volumes. The use of alcohol could also lead to minor injuries. Tens of thousands of euros in losses could possibly be caused by the entrepreneur's inadequate ability to adapt to the Russian operational environment. Unhealthy competition was a possible market-related risk; this process is repeated once every five years and leads to economic losses of up to 300 000 euros. Underpricing by competitors and competition from the client's own harvesting department could have led to lower rates.
More than once a year risks arose due to the government policy and the actions of the authorities. The varying interpretation of laws and regulations could lead to fines and economic losses could be 50 000 euros annually. Inflexible and slow permission practices caused small economic losses every year. Once every five years authority inspections could interrupt the enterprise's work or changes in legislation could generate unforeseeable payments, both leading to the economic loss of 10 000 euros at the most.
Weak infrastructure, especially roads in a poor condition, caused long downtime during the heave frost period in springs and autumns. Economic loss was less than 10 000 euros, but the work interruptions could be for several months.
Some of the identified risks were not considered, as they were seen as trivial. For example, the different structure of forests in Russia compared with Finland is not a risk for a company with over ten years of experience in Russia, as time consumption and productivity can be estimated correctly on the basis of earlier experience. For a new, inexperienced company it is difficult to take into account additional costs caused by stand structure and different tree species, such as aspen, and the average rate of harvesting work may not cover the costs of less favourable stands. As a consequence, risk related to profitability would be extreme and economic losses could reach 300 000 euros.
Risk evaluation and identification of risk management actions
Possible preventative measures were assessed for the rated risks. The majority of the hypothetical company's risks that required management actions were related to business activities. The only extreme economic risk identified in the study was a breach of contract related to results of wood measurement. In addition, the delay of payments was a serious risk. Thus, it was common that the company was paid less than agreed, and this situation was selected as the top event in a fault tree constructed to recognise risk sources (Fig. 1) .
Risks connected with payments were mitigated by trying to minimise the probability of their occurrence by dealing with the sources that the company was capable of influencing. Internal quality control ensured that the measuring equipment was in good condition and that the working methods of the machine operators were improved. The sources derived from the action of the client could hardly be influenced, although the occurrence of costly events could be prevented through detailed contracts and the profound selection of clients. To avoid payment delays penalty interest was included in contracts, and it was invoiced immediately after the first delay. Working for several clients decreased the economic consequences.
Other serious economic risks that required action were dependency on one client and the unequal negotiating position of client and contractor, which could potentially lead to unfavourable agreements for the contractor. Risk was mitigated by selecting a favourable contracting period and by organising negotiations in autumn when the client had the highest need for harvesting work. The company's own negotiation power was improved by having flexibly movable machinery and a good labour reserve. Dependency on one client also caused serious risk of the interruption of work due to need to find new clients or, in the worst case, due to work termination if problems arose. Constant mapping of potential clients and other operators in the business, as well as wide networking, facilitated preparation for consequences.
Machine service and spare parts represented a moderate risk of work interruptions, which could be avoided by minimising service need through staff training, as well as by storing spare parts. The correct size and location of the storage was important, as theft was causing moderate economic risk. Large fires in site huts posed a serious risk of personal injury, and therefore alarm systems and fire extinguishers were necessary ways of mitigating the risk. Fire damage to machines was a moderate business risk that could be avoided by regularly washing the forest machines and establishing detailed fire security instructions. Training staff prevented all injuries and damages posed by fire. Production involved moderate economic and interruption risk, as machines were not in full utilisation as a consequence of problems in operative planning. As issuing stands for harvesting was the responsibility of the client, the contractor's measures for risk mitigation were limited. Attempts could be made to reduce this risk by fulfilling contract obligations carefully and working in close cooperation with the client's operational managers. Regarding staff, inadequate professional skills were a serious economic and interruption risk. Risk sources could be removed by compiling a specific recruiting strategy for staff, as well as by providing good work management and instructions. Changing work motivation and decreasing output created a moderate economic risk. High productivity could be achieved with hiring criteria and bonuses, at the same time avoiding an increase in productivity at the expense of the machinery. Overall commitment could be improved by engaging employees in the company, especially by recruiting local people. The ability to adapt to the Russian operational environment was a moderate risk of economic loss and interruptions for an experienced entrepreneur.
Unhealthy competition in the markets was a serious economic risk due to lower rates. External factors were difficult to change, but the risk could be prepared for by taking care of the company's own competitiveness and reputation through reliable operation, high quality, and effectiveness.
The ways in which authorities functioned posed a serious economic risk due to the changing interpretation of laws and rules. It was not possible to remove the source of the risk, so action could only be taken to minimise the consequences. Negotiation with the authorities was the first measure and in severe cases expert services were employed. Expert counselling was constantly utilised to secure operation.
Infrastructure was the only extreme interruption risk for the example company. Downtime during frost heave periods also formed a moderate economic risk. Even though removing or reducing extreme risk was essential, the company had no possibility of constructing forest roads. Instead, an attempt to avoid the risk was made by selecting clients on the basis of harvesting site locations, as well as the profound long-term planning of work.
Uncertainties
The risk analysis of the studied hypothetical company involved great uncertainty, in particular when selecting the consequence class for damage. The classification of economic loss was ambiguous and this uncertainty prevailed, especially near the class boundaries. As a result, it is possible that a risk was classified as minor and was left out of consideration, even if it was moderate and would require possible action. All hazards and problems classified as a minor economic risk would become moderate if their consequence class were raised by one point. Furthermore, almost all risks rated as moderate would become serious if their class was one point higher. Thus, it is possible that underestimation of moderate risks led to inadequate consideration of action.
Uncertainty in assessing probabilities, work interruption periods, and personal injuries was lower due to the long experience that the analysts had in the industry that the studied company operates in. Regarding work interruption, some uncertainty may be involved in short term interruptions. All minor work interruptions would become moderate if their class was increased from "less than two days" to "less than a week". The trivial risk caused by machinery fires would become minor with the aforementioned class increase.
The combination of different events or circumstances and their consequences were not taken into account in the risk analysis, which increased uncertainty within the severity ranking. The risk identification process based on a brainstorming process is relatively unstructured, thus it is not possible to indicate its completeness. Therefore, it was not expected that all the risks in the Russian business environment would be identified, which increases the uncertainty of the risk analysis. However, due to the extensive knowledge of the experts, the semi-structured approach, and the combination of two different information sources for risk identification it is likely that the most important risks which the hypothetical company may encounter when contracting in Russia were revealed.
Discussion
The most important risks for a Finnish wood harvesting contractor in Russia were related to profitability and clients in the studied case. A limited number of clients, dependency on a few clients, and a weak negotiating position are also problems in Finland (Markkula 2005; Mäkinen 2002; Rieppo 2010) , and therefore can be considered general characteristics of the industry rather than typical challenges of the Russian business environment. Typical problems for contracting in Russia are breaches of contract, challenges related to machine servicing and spare parts, as well as security issues.
Personnel risks in Russia differ from Finland in some respects. In Russia, the professional skills of the machine operators can be low due to an inadequate training system (Karjalainen et al. 2009 ). The risk analysis showed that the cultural differences lead to more challenging supervision and management of staff in Russia, and therefore leadership skills are emphasised even more than in Finland. Similar culture-induced differences have also been observed in the roundwood trade between Finland and Russia (Vinokurova et. al. 2009 ). In Finland, changing personnel can be a risk to productivity (Väätäinen et al. 2005) , whereas in Russia employees' changing motivation can become a problem. For the entrepreneur it is important to be able to adapt to the changing environment and maintain business expertise at a high level in Russia, as well as in Finland (Soirinsuo and Mäkinen 2009).
Among the external factors, the most challenging in Russia were unhealthy competition in the market and, as expected on the basis of other studies, the non-transparent and unpredictable procedures of the authorities (Golovki and Oganezova 2013; Katkova 2013). In Finland, price competition between wood harvesting contractors was observed in the 1990s (Mäkinen 1993) , but by the 2000s a high dependency on a few clients resulted in a static market situation with low competition (Markkula 2005) . Problems caused by seasonality are amplified by the sparse road network and longer downtime in Russia. A stable amount of work, i.e. the availability of stands for harvesting, is a challenge in Russia, as well as in Finland (Rummukainen et al. 2014) .
Qualitative risk analysis based on expert assessment is highly subjective, thus results may vary greatly according to the background and experience of the analyst. In addition, it may be difficult to reveal new type of risks that have not yet been experienced but are possible especially in the changing political environment. A risk matrix should be used in companies' risk analysis with caution, as it may lead to misinformed decisions and as it does not necessarily support effective resource allocation. As Cox (2008) points out, the classification of risk severity may require, in addition to the subjective judgments, arbitrary decisions about how to aggregate multiple small and frequent events into fewer and less frequent but more severe events. He remarks that there may not be an objectively correct way of filling out a risk matrix due to need for subjective judgments and the potential for inconsistencies in their construction by different persons. This finding is also supported by Ball and Watt (2013) . In addition, an apparently simple tool may even militate deeper thinking in risk analysis (Ball and Watt 2013) .
Due to the subjectivity of the method, as well as the unique context and risk bearing capacity of each company, the results are not directly usable for another company. Nevertheless, the produced information can be utilised to identify the possible risks present in wood harvesting contracting in Russia when planning the risk management process.
